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ABSTRACT 
 
   This Bachelor’s thesis was commissioned by Windmill Skate Company. 
The purpose of the thesis was to thoroughly research and describe the setup, 
planning, design, and construction of an efficient concrete skatepark by fo-
cusing on the execution of the building process and the engineering aspects 
and requirements. 
 
  One aim was to provide better understanding on the whole concept behind 
building a skatepark and point out and analyze different challenges in its 
construction.  
 
  Another aim was to show the importance of skateboarding and of having 
such a facility in any municipality for the well-being of the young commu-
nity and of youth in general. 
 
  All research information was both gathered from various internet re-
sources and presented by Windmill Skate Company.  
    
   The result of this thesis was the creation of a skatepark construction guide 
for familiarizing oneself with the basics of design, planning and building of 
such an athletic reinforced concrete facility. It can serve as a reference for 
getting better acquainted with this particular branch of construction and its 
different aspects and details. 
 
 
 
 
Keywords skatepark, concrete, design, construction, Windmill Skate Co. 
 
Pages 41 p. + appendices 39 p. 
 
 
 
 
 
 
  
 
 
TABLE OF CONTENTS 
1 INTRODUCTION ....................................................................................................... 1 
2 SKATEPARKS ........................................................................................................... 2 
2.1 Overview ............................................................................................................. 2 
2.2 Benefits and advantages of a skatepark ............................................................... 2 
2.3 Types of skateparks ............................................................................................. 3 
 Skateparks by size ................................................................................... 3 
   2.3.1.1    Skate dot ........................................................................................... 3 
   2.3.1.2    Skate spot .......................................................................................... 4 
   2.3.1.3    Neighbourhood skatepark ................................................................. 5 
   2.3.1.4    Regional skatepark ............................................................................ 6 
 Skateparks by style .................................................................................. 7 
   2.3.2.1    Bowl park .......................................................................................... 7 
   2.3.2.2    Street plaza park ............................................................................... 7 
   2.3.2.3    Flow park .......................................................................................... 8 
2.4 Ownership ........................................................................................................... 9 
2.5 Construction ........................................................................................................ 9 
 Prefabricated vs. custom built concrete ................................................... 9 
2.6 Costs .................................................................................................................. 10 
2.7 Setup .................................................................................................................. 10 
 Design basics ......................................................................................... 10 
   2.7.1.1    Flat bottom ...................................................................................... 11 
   2.7.1.2    Transition ........................................................................................ 11 
   2.7.1.3    Lips, edges, and coping .................................................................. 11 
   2.7.1.4    Curbs, blocks, steps and walls ........................................................ 12 
 Elements and obstacles .......................................................................... 12 
3 CONCRETE SKATEPARK CONSTRUCTION ...................................................... 15 
3.1 Choosing a site .................................................................................................. 15 
3.2 Site evaluation ................................................................................................... 15 
3.3 Site preparation ................................................................................................. 16 
3.4 Specifications .................................................................................................... 17 
 Concrete ................................................................................................. 17 
   3.4.1.1    Advantages of concrete ................................................................... 17 
   3.4.1.2    Estimating concrete volume ........................................................... 17 
 Cold weather concreting ........................................................................ 18 
   3.4.2.1    Cold weather definition .................................................................. 18 
   3.4.2.2    Effects of temperature, air-entrainment, and cement hydration ..... 18 
   3.4.2.3    Cold weather concrete pouring ....................................................... 19 
    Reinforced concrete ............................................................................ 20 
   3.4.3.1    Concrete carbonation ...................................................................... 21 
   3.4.3.2    Chloride attack ................................................................................ 22 
 Reinforcement ....................................................................................... 23 
 Drainage ................................................................................................ 23 
   3.4.5.1    Above grade drainage ..................................................................... 23 
   3.4.5.2    Below grade drainage ..................................................................... 24 
 Expansion joints .................................................................................... 25 
3.5 Concrete construction ........................................................................................ 26 
 Formwork .............................................................................................. 26 
  
 
 
 Filling .................................................................................................... 26 
 Screeding ............................................................................................... 27 
 Floating .................................................................................................. 28 
 Finishing ................................................................................................ 29 
   3.5.5.1    Re-floating ...................................................................................... 29 
   3.5.5.2    Rounding ......................................................................................... 29 
   3.5.5.3    Troweling ........................................................................................ 30 
 Stripping formwork ............................................................................... 32 
 Curing .................................................................................................... 32 
4 PORNAINEN SKATEPARK PROJECT .................................................................. 32 
4.1 Introduction and timetable ................................................................................ 32 
4.2 Skatepark plan 2014 .......................................................................................... 33 
4.3 Participatory planning ....................................................................................... 33 
4.4 Precast concrete and asphalt surface ................................................................. 34 
4.5 Pornainen’s skatpeark design ............................................................................ 36 
 Elements and positioning ...................................................................... 38 
 Costs ...................................................................................................... 40 
 Construction 2015 ................................................................................. 41 
5 CONCLUSION ......................................................................................................... 41 
SOURCES ...................................................................................................................... 42 
 
 
 
Appendix 1     Windmill Skate Company projects      
Appendix 2     Skatepark documents and drawings
Concrete Skateparks 
 
 
1 
1 INTRODUCTION 
   For the past 40 years skateboarding has undergone major development 
and expansion - from an unknown urban activity into an everyday recrea-
tional sport around the world. The way man-made skating environments are 
built, have changed and developed accordingly. 
 
  The first part of this thesis revolves around several main research questions 
and describes what a skatepark is, what the basic design principles are, how 
quality skateparks are built, and indicates the standard skatepark obstacles 
in this purpose-built recreational environment. 
 
  The second part provides an introduction into the methods and technology 
one needs to be well acquainted with, in order to successfully build a skate-
park. Its purpose is to thoroughly explain the basic principles of forming, 
jigging and construction of such a modern facility. In this section, ad-
vantages, disadvantages, and specifications of concrete are also brought to 
the reader’s attention. 
 
   The third part of this thesis is about a skatepark in Pornainen, Finland, that 
was built by Windmill Skate Company. It describes the development of 
planning, design, and building of this type of a construction project, show-
ing how theories in the field are applied into practice by the local profes-
sionals. 
 
  The first appendix presents drawings and photos of several skatepark pro-
jects in Finland built by Windmill Skate Company. The second appendix 
represents an example set of documents typically created for a skatepark 
project. 
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2 SKATEPARKS 
2.1 Overview 
  A skatepark is a recreational and athletic environment that is engineered 
and constructed to be used specifically by skateboarders, as well as scooter 
and BMX riders and in-line (rollerblade) skaters. The main purposes of such 
a facility are to offer a safe place for its users to congregate, relax, practice 
and perform their extreme sports. A skatepark may consist of any number 
of various elements and obstacles designed for the riders to overcome as 
they cruise around the terrain. Due to skateboarding’s popularity, ideally, 
there is a fence for the protection of the ever present spectators and passers-
by, as well as efficient lighting for night time use. Figure 1 below is a typical 
example of a modern skatepark facility. (Gembeck, What is a skatepark?) 
 
Figure 1 Pedlow Skatepark, San Fernando Valley, California 
(https://en.wikipedia.org/wiki/File:Pedlow_Field_Skate_Park.JPG) 
2.2 Benefits and advantages of a skatepark 
  According to a report from 2009, skateboarding, with its rapid growth and 
expansion worldwide, is estimated to have 4.8 billion dollars in annual rev-
enue with 11.08 million participants around the world which are an essential 
part of urban culture and communities. (Montgomery, 2009) 
  If engineered to do so, a skatepark can attract skateboarding tourists from 
all around the world. It is a social space that attracts people from different 
ages and parts of the community, promotes the need of a healthy amount of 
exercise, and with the low cost of participation, it is easily accessible to 
everyone interested. Skateboarding is a unique activity that has major men-
tal and physical health benefits. While skaters practice their movements re-
peatedly, in the pursuit of satisfaction from successfully landing tricks, they 
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improve their brain function significantly. During exercise, skaters develop 
eye-foot coordination, stamina and balance, whilst simultaneously teaching 
themselves self-discipline and gaining confidence. The culture behind 
skateboarding is based upon mutual respect among participants, social in-
teraction, and appreciation of environment. A skatepark stimulates the de-
sire for channelling potential in the young generation. It provides a more 
caring community for the skaters thus bringing people closer together. A 
properly designed and executed skatepark requires very little maintenance 
and can provide a safe place for skateboarding, while at the same time re-
duces damage to public and private property in the municipality.  In an ex-
treme sport, where safety is the most important issue, it is only logical to 
encourage the construction and further development of such facilities, 
where users can have the opportunity to develop from beginners to profes-
sionals. (The top 6 benefits of skateparks, 2015; Whitley, 2011; Why a 
skatepark is a good idea…) 
2.3 Types of skateparks 
There exist two types of skatepark typologies. One organizes them by size, 
the other – by type of the terrain. Should it be necessary, the two can be 
combined to generate a specific notion of the skatepark type. This mini-
mizes confusion when talking to a person well acquainted with the subject. 
(Whitley, 2010) 
 Skateparks by size 
2.3.1.1. Skate dot 
  This is the smallest possible skateable area. Usually a single structure al-
ready existing in a municipal area e.g. a sidewalk or a single ledge. It can 
support from three to five users, one at a time. A typical example is visible 
in Figure 2 below. Skaters wax the edge to minimize friction and then ride 
on top of it – a motion in skateboarding that is called a grind (Figure 11) or 
a slide, depending on the trick performed. (Whitley, 2010) 
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Figure 2 Waxed ledge of a flower stand 
(https://skatermoms.files.wordpress.com/2011/03/dscf0209.jpg)  
 
2.3.1.2. Skate spot 
  Skate spots are relatively larger than skate dots, with areas from around 
230m2 to about 460m2. Typically found around city streets, they feature a 
small amount of elements and structures that the skater uses in sequence, 
riding from one to the other in a single run. On average, a skate spot can 
support five to eight users, one at a time. (Figure 3) (Whitley, 2010) 
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Figure 3 Vogel Creek skate spot, Houston, Texas 
(http://www.spaskateparks.com/images/made/uploads/projects/Vogel_Creek_
-_SPA_Skateparks_-
_Houston_Skate_Spot_11_900_600_assetsimgspaskateparks_water-
mark_square.png_90_90_80_r_b_-10_-10_c1.jpg) 
2.3.1.3. Neighbourhood skatepark 
  The majority of skateparks can be considered as neighbourhood type of 
parks. Their size varies from 500m2 to 1000m2 and they include a wide 
range of skatable elements (Figure 4). The edges are outlined so that it is 
clear where the skatepark begins. In addition to trash cans, fresh water sup-
ply and seating space, a neighbourhood park usually benefits from nearby 
parking lots for users’ cars. This type of skatepark can support dozens of 
users and up to six riding simultaneously, depending on the design and size. 
(Whitley, 2010) 
 
Concrete Skateparks 
 
 
6 
 
Figure 4 Weston Lions neighbourhood skatepark, Ontario, Canada 
(http://www.torontoskateboarding.com/uploads_managed/Location/39/westo
n_lions_skatepark_2.jpg) 
2.3.1.4. Regional skatepark 
  Regional parks are the largest ones. Their size can be around 2300m2 or 
more and a wide variety of obstacles is at disposal to the users (Figure 5). 
Different portions of the area can be dedicated to different types of skatable 
terrain like stairs or bowls. A park of this type is appropriate for special 
skateboarding events and is typically designed by a credible company with 
sufficient experience in skatepark construction. (Whitley, 2010) 
 
 
Figure 5 Lake Cunningham regional skatepark, San Jose, California 
(http://www.goskate.com/go/wp-content/uploads/2012/01/Lake-
Cunningham-Regional-Skate-Park.jpg)  
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 Skateparks by style 
  Unlike other organized sports, such as football or basketball, skateboard-
ing does not have a set of rules and limitations. Every single skatepark cre-
ated is designed to have exceptional shapes and curves that provide different 
challenges to its users. However, there exist three main types of skateparks, 
i.e. bowl parks, street plaza parks and flow parks which will be discussed 
below. (Skatepark) 
2.3.2.1. Bowl park 
  A bowl park (otherwise known as a transition park) mainly consists of 
pools where skaters can ride around freely without taking their feet off the 
board to push themselves (Figure 6). The curved walls of those obstacles 
allow for the back and forth skating motion typical for a traditional half 
pipe. Bowls and bowl parks come in an endless variety of sizes and shapes 
but most of the bowls are between one and three and a half meters deep. 
(Skatepark; Whitley, 2010) 
 
 
Figure 6 Bowl skatepark in the city of Kortrijk, Belgium 
(http://img.archiexpo.com/images_ae/photo-g/skatepark-bowl-63496-
4757615.jpg)  
2.3.2.2. Street plaza park 
  For the vast majority of skateboarders, street plaza parks are the most fa-
vourite choice. They are designed to mimic the raw urban skating experi-
ence and to make it better. The elements are made similar to the ones natu-
rally existing in the streets, such as rails, ledges, stairs, banks and benches. 
Modern street plazas aim to create a place that does not resemble the “tra-
ditional” skatepark. They adopt structural and cosmetic enhancements in 
the skate space, such as dyed concrete or materials like brick, stone, and 
even small green patches of land. Due to the rather flat nature of the plaza 
park, skateboarders push off their feet to gain speed and momentum. Figure 
7 below is a typical example of a modern street plaza skatepark. (Skatepark; 
Whitley, 2010) 
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Figure 7 Skatepark – 2011 SLS (Street League Skateboarding) competition, LA, CA 
(http://californiaskateparks.com/wp-content/uploads/2010/10/SLS.jpg)  
2.3.2.3. Flow park 
  Flow parks, also known as hybrid parks, combine features from both bowl 
and street parks. In a well thought design, the skaters can pump around the 
park, using the curved walls of quarter pipes and bowl corners, without tak-
ing their feet off the board to push. They can later use that momentum to 
ride the different obstacles such as ledges, transfers, stairs and rails. This 
can be clearly seen in Figure 8, which serves as an example. These types of 
parks have become more popular as skateboarders are pushing their limits 
in the sport. (Skatepark; Whitley, 2010) 
 
 
Figure 8 Hybrid park (http://d1wlqxr6fzatvd.cloudfront.net/wordpress/wp-
content/gallery/hybrid/saugerties_-ny1.jpg?9859d6)  
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2.4 Ownership 
  Skateparks are either public or private. Generally, publicly owned skate-
parks are free, whereas privately owned skateparks have submission fees. 
A lot of the private parks are built indoors, usually in places like former 
factory buildings with high roofs, unusable warehouses, or ever old roller 
rinks (Figure 9). This is done especially in Nordic regions where winters 
are heavily snowy. On the contrary, public skateparks are mostly outdoors. 
(Skatepark) 
 
 
Figure 9 Rampit Indoor Skatepark, Melbourne, Australia 
(http://images0.aystatic.com/places/160820/82214_home_hero.jpg?13875217
52)  
2.5 Construction 
 Prefabricated vs. custom built concrete 
  A skatepark put together from prefabricated elements is referred to as a 
ramp park. Whether the structures are made from timber, steel or other ma-
terials they should be considered only if there is an available unused bas-
ketball court or parking lot in the municipality. This type of ramps are usu-
ally recommended for short term use, because they require a lot of mainte-
nance, are less environmentally friendly, and cost more. When building a 
modern skatepark, concrete is the preferable choice. A concrete park pro-
vides a permanent and nearly maintenance-free solution to a community’s 
skating needs. Nowadays these parks are considered the industry’s standard. 
(see Advantages of concrete) (Gembeck, What is a skatepark?; Porstner, 
2007) 
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2.6 Costs 
  A concrete skatepark costs from around 215 to 250 euros per square meter 
to build. This price generally includes all the design fees and services, ma-
terials necessary for construction, as well as the labour, but only for the 
skating surface. It does not include conveniences like getting power and 
water to the building site, putting up fences, lighting and on-site bathrooms. 
A big skatepark that is worth designing and building costs around 200 000 
– 300 000 euros, but it can be accomplished for a lot less, depending on the 
size, and with the help of skateboarding communities, donations, and vol-
unteers. In comparison with other athletic facilities, this price is quite rea-
sonable. A poorly designed skatepark is considered expensive and can be 
seen as a bad investment when it does not reach the desired popularity and 
visitor numbers constantly remain low. (Gembeck, What is a skatepark?) 
2.7 Setup 
  All skateparks should be designed so that they meet the skill levels of all 
its users – from rookies to professionals. However, the separate zones for 
beginner, intermediate, and advanced skaters should not be directly com-
bined as this is an unsafe approach which leads to more collisions. Success-
ful designs include separate riding areas, with various elements and features 
corresponding to the different skill levels, which would be connected by 
buffer/transition sections. A beginner zone is a must. It is a portion of the 
park where users with little to no experience can safely and comfortably 
practice their skills in a controlled environment. Usually this is a flat space 
between 450m2 and 750m2 with slow sloping areas, little hips and small 
curves. Skateparks are about efficient use and performance, not about looks. 
Thus said, a practical and realistic approach would make the park a safe and 
enjoyable place for its users at all times. (Gembeck, Skatepark design – Lis-
ten to the skaters!) 
 Design basics 
  Figure 10 below presents ten quick rules for skatepark design. 
 
Figure 10 Ten quick rules for skatepark design 
(http://www.skateparkguide.com/design_basics.html) 
Concrete Skateparks 
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   When creating a skatepark, the community has to be involved and have a 
key role in the design the professionals create. Ultimately, the park is being 
built for the skaters and it has to be custom fitted for them and to reflect 
their interests, ideas, and suggestions, which come from experience in the 
sport. This gives a sense of ownership as well as provides for a perfected 
and optimized design of the skatepark. (Gembeck, Skatepark design – Lis-
ten to the skaters!) 
2.7.1.1. Flat bottom 
  Any skatepark must have at least three meters of flat ground in between 
obstacles. Skateboarders move and get momentum by “pumping” (kneeling 
slightly at the right time) up and down curves and transitions, thus carrying 
their speed for good distances across smooth concrete. The more flat bottom 
there is the more skaters can ride simultaneously while avoiding collisions. 
It is also crucial for the recovery from a performed trick and the set-up for 
a next one. After successfully doing a stunt, a skater regains their balance 
on the board and, with enough flat space in front of them, adjusts their 
stance for the next line of tricks. In addition, no design should include two 
walls opposite of each other where a skater can fall from one and crash into 
the other. It is very dangerous if one does not have enough space to roll out 
of a failed trick. This could be the difference between scraped knees or el-
bows and a broken limb. (Gembeck, Skatepark design – Listen to the skat-
ers!) 
2.7.1.2. Transition 
  The transitions between flat ground and inclined surfaces should be ac-
complished by one of two possibilities. First one is by a pool-like radius 
curve that is perfectly round. A small and round transition wall, that is not 
higher than 1.2 meters, would call for a radius between 1.5 and 2.1 meters, 
whereas a taller transitional wall would require a radius between 1.8 and 2.7 
meters.  The second one is a banked slope with a tight transition curve to a 
flat bevel, similar to a modified ditch used for draining. The height of the 
wall touching the lip (edge) of the transition determines its measures, but 
the angle should not be more than 50 degrees. (Gembeck, Skatepark design 
– Listen to the skaters!) 
2.7.1.3. Lips, edges, and coping 
  All edges of any ledge, bank, or wall should be made hard and grindable. 
The skateboarders are always looking for places to grind and slide on when 
they are over a wall or a ramp. The edges should be sticking out slightly in 
order to protect the concrete from wear. At the same time, this allows the 
skaters to feel the grind and know exactly where they are during the trick. 
A good example of edge coping is a round metal steel pipe at the lip of a 
pool (Figure 11). On the picture, the skater is performing a grind trick and 
it is clearly visible that the pipe is slightly protruding, so that it is not em-
bedded into the edge, but rather on top of it. (Gembeck, Skatepark design – 
Listen to the skaters!) 
Concrete Skateparks 
 
 
12 
 
 
Figure 11 Frontside smith grind 
(http://www.coastalbc.com/skate/photos2009/90630miller09.jpg)  
2.7.1.4. Curbs, blocks, steps and walls 
  Everyday street elements, such as curbs, blocks, steps and walls can and 
should be used in a contemporary skatepark design. Blocks, steps, and curbs 
are best suited when combined wisely with each other and with other objects 
and structures. Such examples are a bank with a curb on top of it, an isolated 
street area, with stairs and rails that are far from pools and banks, or simply 
ledges and blocks which skaters can ride or sit on. (Gembeck, Skatepark 
design – Listen to the skaters!) 
 Elements and obstacles 
  Table 1 below contains a list of skateboarding obstacles, as well as a cor-
responding short descriptions. (Skatepark) 
Concrete Skateparks 
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Table 1 Skateboarding elements and obstacles 
ELEMENT / 
OBSTACLE 
DESCRIPTION 
Quarter pipe  
Literal quarter of a pipe. There is usually a narrow 
metal rod running the length of the top edge; this is 
called the coping. There may also be a flat platform 
connected to it at the top; this is called the deck 
Half-pipe 
Two quarter pipes facing each other (half of a pipe). 
A smaller half-pipe that is less than 2.4 to 3 meters 
can be referred to as a "mini ramp" 
Bowl  
A completely enclosed area of quarter pipes that 
curve in corners. The curve placement and oppos-
ing quarter pipe placement can manifest in any 
fashion 
Deck 
The flat elevated area used as a staging area above 
ramps and bowls 
Spine transfer 
Two quarter pipes or similar curves placed back to 
back, that do not contain a deck. Spines may exist 
in bowls and half-pipes 
Extension Extensions in quarter pipe or half-pipe ramps 
Escalator 
 Sloping increases or decreases in quarter pipe or 
half-pipe ramp 
Flatground 
The flat lower areas between transitions, usually at 
grade 
Vert wall 
 A vertical wall above, and sometimes slightly be-
hind, a quarter pipe 
Bank  
These can vary in angle but are simply wedge 
ramps for traversing obstacles, i.e. elevated flats. 
They may contain curvature at the tops or on sides 
Hip 
Essentially two quarter pipes (or banks) put side to 
side forming a 90 degree angle 
Funbox  
A combination of banks, flats, rails, kickers, etc. 
connected to each other to form mini gaps 
Pyramid 
Funbox-type ramp made from four banks put in a 
square pyramid shape with flat space on the top 
Concrete Skateparks 
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Kicker / Launcher A curved bank a rider uses to launch into the air 
Roll-in A long sloping ramp used to gain speed 
Step-up / Eurobox 
 A funbox type ramp consisting of a bank with a flat 
at the top and a second, higher flat after it; in other 
words a bank-to-flat setup with a section removed 
from the bank part 
Wall-box 
In an indoor skatepark, this is a funbox built against 
the wall of the park; in an outdoor skatepark, it is a 
funbox with a wall splitting it down the middle 
Bowl A circular pool 
Pool 
Usually an actual swimming pool that has been 
drained out for skateboarding. 
Foam pit 
A pile of foam pads to land safely into while learn-
ing tricks, usually found after a launch ramp 
Flat rail A rail set level with the ground (Figure4) 
Sloped rail A rail set at an angle 
Kinked rail 
A rail with two flat sections, one higher than the 
other, and a sloped section in the middle connecting 
them 
Hand rail 
A rail going with a staircase, either extended from 
the staircase or off an adjacent wall (Figure 7) 
Stairs  A simple staircase 
Kidney bowl A bowl roughly in the shape of a human kidney 
Egg bowl  a bowl shaped like an egg 
Cradle 
Spherical bowl turned on its side, typically con-
nected with a bowl. Enables inverted and over-
verted carving 
Jersey barrier 
 Often used as center dividers of roads. Skaters can 
wallride up them and grind if coping is emplaced 
along the top. Sometimes DIY skaters will pour ce-
ment on the sides to create a smoother transition, or 
even turn the barrier into a low spine 
 
(Skatepark) 
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3 CONCRETE SKATEPARK CONSTRUCTION 
  The following section will provide a step-by-step introduction into the 
methods and technology one needs to be well acquainted with, in order to 
successfully construct a skatepark. Its purpose is to thoroughly explain the 
basic principles of forming, jigging and construction of such a modern fa-
cility. Concrete skatepark design and technical implementation require ex-
perience and attention to detail as well as a thorough understanding of skate-
boarding. The designer must have previous experience in planning and a 
long term experience in the sport as well as a very good general compre-
hension of skateparks. Builders must be monitored for a proper technical 
implementation and work quality of each one of the construction phases. 
Site supervision is an important part of a successful construction project. 
The methodology discussed is not the fastest nor the most technologically 
advanced. However, these are efficient, simple, and easy to understand 
methods that have proved to be beneficial and highly stable, thus allowing 
for a longer construction time without deterioration of the building site. 
(Concrete skatepark construction)  
3.1 Choosing a site 
  Typically, organizations and communities approach their city council for 
donating a piece of land on which they can build and maintain a skatepark. 
They can pick several possible locations in the municipality and come to a 
consensus with the authorities, in order to be granted permission for build-
ing. They might also present to the people responsible a petition signed by 
locals who agree to the construction of such a facility, for example on an 
old basketball court that is no longer used. When choosing the location, it 
should be noted that it has to be easily reachable, for example near the centre 
of the city/town. However, it should not be at immediate proximity of build-
ings and structures. The soil in the area must have sufficient load-bearing 
capacity and must not be too fine. The best option is sandy soil, which is 
rowdy and does not require expensive ground works. Thus, the total budget 
can be utilized mainly in the construction of the concrete surface. (How to 
pick a suitable site) 
3.2 Site evaluation 
  Once there is a place that has been agreed upon, the very first thing that 
should be done is site surveying. This is a crucial step in the process, as it 
will establish all elevations from which later on construction and design can 
begin. After completion, a map of the site will be provided with all contours 
and elevations. The information, provided by the people doing the survey, 
together with a design plan and advice from a structural engineer, is essen-
tial for the creation of the skatepark’s blueprints. Example documents and 
drawings can be found in Appendix 2. (How to pick a suitable site) 
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3.3 Site preparation 
  Before construction can begin, the whole site has to be carefully cleaned 
of all possible organic matter including vegetation like bushes and trees. 
When whole trees have to be cut down, it has to be made sure that all of the 
roots are removed. With time, organic material decomposes and can do a 
severe damage by leaving hollow parts in the soil, thus causing the concrete 
above to sink, forming breaks and cracks.  
  After a careful removal of the organic debris, the entire place should be 
covered by evenly spreading gravel all over the site. It is very unwise to 
pour the concrete directly on top of the earth itself, even if compacted. Con-
crete is heavy, so the earth underneath will settle. An improperly compacted 
base layer will almost always result in concrete cracking.  
  A recommendation when beginning construction of a skatepark is to start 
with a minimum 10 centimetres of crushed gravel (pebbles of 2cm. or 
smaller), which is then wet and compacted. A small machine that compacts 
the soil, usually referred to as a compactor or a whacker, is typically avail-
able from equipment rental companies (Figure 12). It ensures that the gravel 
is well compacted for a proper base under the concrete. (Concrete skatepark 
construction)  
 
 
 
 
 
Figure 12 Worker using a compactor. 
(http://www.skateparkguide.com/images/articles/19.jpg)  
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3.4 Specifications 
 Concrete 
  For skateparks, concrete as a material provides a more self-sustainable op-
tion with an easily maintained and smooth surface that skateboarders find 
very attractive. In the construction, a concrete class of C 28/35 or higher 
should be used (strength 28 N/mm2) to a minimum depth of 10 centimeters. 
This is poured over the previously compacted layer of gravel. Unless highly 
experienced in skatepark construction, one should not use curing accelera-
tors in the concrete. They speed up curing of the concrete, and it can set up 
before trowel finishing can be properly completed. Other requirements in-
clude aggregate of maximum 2.5 centimeters, a minimum of 310 kilograms 
of cement per cubic meter, a maximum 5 centimeters of slumping (settling), 
and air content from three to six percent. For a big project like building a 
skatepark, the best way to place the readymade concrete on site is by using 
a pump truck. It is a vehicle that can pump concrete through a pipe to dis-
tances of more than 45 meters. The last 3 meters are a flexible rubber tube, 
which can be guided in the desired direction while the concrete is being 
pumped (Figure 17). (Concrete skatepark construction) 
3.4.1.1. Advantages of concrete 
  Concrete has many advantages for skatepark construction. Users are really 
attracted to the hard-wearing and ideal riding surface which is much quieter, 
than riding on wood or steel. Because skateboarding is by nature an urban 
activity, it is often practiced close to residential areas. A concrete park offers 
near-silent skating conditions. The traction between smooth concrete and 
polyurethane wheels is excellent and it gives skaters the best feel of their 
board out of all other materials. It is the least slippery when wet and also 
dries the quickest. Because of its easy formability the concrete allows for 
the design of limitless shapes for elements and obstacles. This way the typ-
ical wooden skatepark’s sharp and distracting corners are avoided and thus 
better aesthetics are achieved. Even though a skatepark is done in sections, 
when the entire park is constructed from concrete, wearing of the joints and 
connections does not occur, which is a typical problem for asphalt joints for 
example. Concrete provides something that is far more durable than any 
other skatepark material. It is practically vandal-proof even in severe cir-
cumstances and stays just as new after years of usage and weather influ-
ences. For comparison, when exposed to moisture, plywood which is an 
alternative material for skateparks, becomes soft, tends to crumble forming 
holes in the surface, and only after a couple of years is in need of new 
boards. (Concrete skatepark construction) 
3.4.1.2. Estimating concrete volume 
  When beginning a project, one should always have an idea of the quantity 
of concrete that will be needed for building even before the design is com-
pleted. A simple multiplication of the length and width of the site together 
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with the desired thickness of the slab would give a rough estimation of the 
concrete volume needed. (Concrete skatepark construction) 
 Cold weather concreting 
3.4.2.1. Cold weather definition 
  Cold weather is a period of time when the daily average temperature falls 
below 4 degrees Celsius for three days in a row or more. These conditions 
demand special precautions when pouring, finishing, curing and protecting 
concrete against cold weather impacts. Since Finland’s weather conditions 
can dramatically change during the winter months, and the country defi-
nitely falls into the cold weather category, proper planning is crucial for 
good concrete constructions. (CIP 27 – Cold weather concreting) 
3.4.2.2. Effects of temperature, air-entrainment, and cement hydration 
  Effective concreting in cold-weather conditions demands for a profound 
understanding of the different factors affecting the properties of the mate-
rial. When in plastic state, concrete will freeze if its temperature drops fur-
ther below than -4°C. If it does, potential strength would be reduced by more 
than 50% and durability will be detrimentally affected. The curing concrete 
has to be protected from freezing while it attains a minimum compressive 
strength of 3.5 MPa, which generally happens about 48 hours after placing, 
if maintained at around 10 °C. The low temperature of concrete has a sig-
nificant impact on the cement hydration rate, which in turn results in slower 
setting and slower rate of strength increase. A reduction in the concrete tem-
perature by 10° will double the setting time. This slower pace of curing has 
to be accounted for when planning various construction works, such as re-
moving of formwork for example. (CIP 27 – Cold weather concreting) 
  Concrete that comes in contact with water and is exposed to cycles of 
freezing and thawing, even if only during the construction phase, should be 
air-entrained. Air entrainment is when tiny air bubbles are intentionally cre-
ated during mixing of the concrete, using entraining agents. The aim of this 
process is to increase durability and resistance of concrete against freeze-
thaw cycles, as well as to improve workability in plastic state. The excess 
water in the concrete mixture, which is not absorbed for the hydration of 
cement, evaporates and leaves pores in the concrete. Water from the envi-
ronment gets in those voids and when frozen it expands, increasing its size 
by up to 9%. At temperatures of -22°C, this ice growth generates enormous 
pressures of up to 207 MPa, which can fracture any rock or concrete. The 
air bubbles entrained in the concrete are very tiny – typically from 10 to 500 
micrometers (0.01 to 0.5 millimeters). They can be compressed a little bit, 
thus absorbing the pressure generated from frozen water and reducing the 
stress rendered on the concrete. As a whole, the freshly poured concrete is 
saturated with water. For optimal results, it should be protected from all 
freezing and thawing until it reaches a compressive strength of at least 24 
MPa. The air bubbles also contribute to a better workability of the concrete 
by acting as a sort of lubricant for the large particles and aggregates in the 
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concrete mix. (Air entrainment; CIP 27 – Cold weather concreting; Frost 
weathering) 
  Cement hydration is the main chemical process which generates heat. The 
fresh concrete has to be well insulated to conserve that heat and therefore 
maintain favorable curing conditions. Great differences in between ambient 
and surface temperatures have to be prevented as this could cause cracking 
when the difference is more than 20°. Gradually, the insulation and protec-
tive means should be progressively removed to prevent thermal shock to the 
concrete. Figure 13 below shows the effect of temperature on the setting 
time and the strength of concrete. (CIP 27 – Cold weather concreting) 
 
 
Figure 13 Effect of temperature on set time (1a) and strength (1b) of concrete 
(http://builderssupply.net/cip/27%20-
%20Cold%20Weather%20Concreting.pdf )  
3.4.2.3. Cold weather concrete pouring 
  At a higher temperature concrete demands more mixing water, is more 
susceptible to cracking, and has a higher rate of slump loss. When concrete 
is placed in cold conditions, a chance for a better quality is provided, as 
lower initial temperatures will result in higher ultimate strength. Unfortu-
nately, slower setting time and strength gain during cold weather delays the 
finishing and formwork removal. In order to accelerate the process, chemi-
cal admixtures and other compounds can be added to the concrete mixture. 
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A common accelerator is calcium chloride (CaCl2). However, accelerators 
do not protect the concrete against freezing and thawing and do not help to 
conserve the necessary temperature for proper curing. The rate of setting 
and strength gain can also be sped up by increasing the amount of Portland 
cement or by using a high early strength type of cement. Before placing 
concrete in cold weather appropriate preparations should be made. All frost, 
snow, and ice has to be removed and the contact surface temperature of the 
soil has to be above freezing. This may demand for insulation or special 
heating subgrade. All equipment and materials have to be properly placed 
to protect the concrete from early freezing and to sustain the temperature 
both during and after the pour. Specifically edges and corners lose heat the 
quickest and need additional attention. The concrete surface must not dry 
out too quickly while still plastic because this will cause plastic cracks from 
shrinkage. Afterwards, it must be cured adequately. (CIP 27 – Cold weather 
concreting) 
 Reinforced concrete 
  Reinforced concrete is a composite material with high strength, relatively 
low cost and versatility. It has allowed for the creation and erection of var-
ious structures that would have otherwise been impossible or impractical to 
design and construct. Its two components work excellent in combination – 
steel is strong in compression and has a high toleration of tensile strain, 
while concrete has a high relative compressive strength. Naturally, the cal-
cium hydroxide [Ca(OH)2] in concrete creates and alkaline environment (12 
< pH < 13) which is favorable for the rebars inside. A thin oxidized layer is 
formed around the reinforcement and thus it is protected from corrosion 
through passivation of the metal. This layer is also known as a passivating 
layer. (Figure 14) (Brown, 2013) 
 
 
Figure 14 Passivating layer of a steel rebar (http://www.cement.org/images/default-
source/contech/corrosion_graphic2.jpg?sfvrsn=2) 
  In concrete design and construction, it is extremely important to under-
stand the processes that can threaten and compromise the structural integ-
rity. Besides mechanical damage or fire, the corrosion of steel reinforce-
ment is the most common cause of reinforced concrete failure. Due to the 
presence of moisture and most notably the effect of carbon dioxide (CO2), 
concrete carbonation occurs and leads to a structural failure. (Brown, 2013) 
Concrete Skateparks 
 
 
21 
3.4.3.1.   Concrete carbonation 
  Since a skatepark is a reinforced concrete structure, carbonation has to be 
taken into account during design and construction. It is a process that is 
almost impossible to avoid in untreated concrete exposed to the environ-
ment, as it begins straight away after the concrete is exposed to open air. 
The carbon dioxide (CO2), impregnates the surface where it reacts with 
moisture in the concrete’s pores and the calcium hydroxide [Ca(OH)2], and 
forms calcium carbonate (CaCO3) and water (Figure 15). When the carbon 
dioxide meets the pore water it forms a diluted carbolic acid (C6H5OH), also 
known as phenol, which reduces the alkaline environment of the concrete. 
(Brown, 2013) 
 
Figure 15 Carbonation process in concrete (http://www.cement.org/images/default-
source/contech/corrosion_graphic3.jpg?sfvrsn=2) 
  The speed with which carbonation advances in the concrete depends on its 
porosity and permeability. The rate can be from around 1 to 5 millimeters 
per year. Although initially this hardens the concrete and increases its com-
pressive strength, the carbonation process reduces the alkalinity from 13 to 
around 8. This drastic change in the chemical surroundings of the reinforced 
concrete compromises its structural integrity. When the carbon dioxide goes 
deep enough and reaches the reinforcement, the passivating layer around 
the rebars is broken down by carbonation. This exposes the steel to the cor-
rosive impact of air and moisture. It rusts and expands thus creating pressure 
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in the concrete, cracking it and significantly decreasing the strength in the 
surrounding areas. (Figure 16) (Brown, 2013) 
Figure 16 Corrosion process on a steel rebar (http://www.cement.org/images/default-
source/contech/corrosion_water_graphic.jpg?sfvrsn=2) 
  The corrosion of the embedded steel reinforcement can be largely reduced 
by using crack-free concrete that has a low permeability, by providing ade-
quately thick concrete cover, and by using membranes and sealers on the 
concrete surface. (Brown, 2013) 
3.4.3.2. Chloride attack 
  Another aspect that has to be taken into account during designing and plan-
ning are chloride attacks. Although they are more frequently manifested in 
reinforced concrete in marine environments, they can also cause problems 
when the concrete is cast in soils with a high concentration of salts. A chlo-
ride attack acts in a similar way to carbonation. The moisture in the soil and 
air carries salts and corrosive substances into the concrete through its pores 
and reduces the pH value of the environment inside. The passivating oxi-
dized layer of the reinforcement is eliminated and corrosion takes place as 
the chloride ions meet with the steel surface and the surrounding oxidized 
material. This chemical process forms hydrochloric acid (HCl) which 
slowly but effectively erodes the metal of the rebars. Just like with carbon-
ation, the physical characteristics of the concrete are the most major factors 
contributing to the rate with which chloride attacks can occur. In general, 
concrete is a porous material and its durability and strength are governed by 
water to cement ratio, compaction, and curing. When taking a chloride at-
tack into consideration, the density of the concrete becomes an important 
factor which determines the speed of deterioration. The smaller the concrete 
pores the lower the connectivity in between them and the less vapor and 
moisture absorption, which in turn slows down the intake of chlorides and 
salts into the structure and prolongs the life of the concrete. (Brown, 2012) 
  Another important factor in the rate of deterioration is the surface condi-
tion of the concrete. If there are damages on the surface in the form of cav-
ities, abrasions, and other mechanical or impact damages they will magnify 
the speed of corrosion. From there, exposure to freeze-thaw cycles will fur-
thermore amplify it. An inspection of exposed reinforcement attacked by 
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chloride shows black colored rust and pitted rebar surface due to the aggres-
sive hydrochloric acid “eating” the material. (Brown, 2012) 
 Reinforcement 
  The structural support of the concrete comes from rebars (Figure 17). The 
ones that are most commonly used in skatepark construction are 10 milli-
meters in diameter and are 300 millimeters apart from center to center in a 
reinforcement mesh. With this configuration, the slab becomes stronger and 
tougher than a normal driveway. It is obvious that through normal use by 
skaters it will never endure stresses of similar magnitude. However, this 
strength not only guarantees the structural integrity, but also keeps even the 
slightest future hairline cracks on the surface to a minimum. (Concrete 
skateprk construction) 
 
 
Figure 17 Reinforcement of a quarter pipe. 
(http://www.skateparkguide.com/images/articles/32.jpg)  
 Drainage 
  How drainage will be taken care of, depends entirely on the specific design 
of the skatepark and the elevations of the building area. There are two types 
– above drainage and below drainage, which will be discussed below. (Con-
crete skateprk construction) 
3.4.5.1. Above grade drainage 
  Below grade drainage does not use pipes. Instead, it uses a slope together 
with gravity to lead the water across and away from the surface of the park. 
This is the least expensive of possible solutions, but it will limit the design 
of the skatepark, because the water has to be able to exit the slab along clear 
outside edges. What this means is, there cannot be any bowls, pools and 
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other types of widespread obstacles. However, if this becomes the preferred 
drainage option, the slope should be kept to the standard 20 millimetres 
downward pitch for every meter. The slab can either be crowned in the cen-
tre, or pitched in any chosen direction. (Concrete skateprk construction) 
3.4.5.2. Below grade drainage 
  With this solution, drainage relies on the slope of the skatepark to lead the 
water into drain boxes and then into underground pipes, from where it will 
go straight into the municipality’s drain system. The pipes used should be 
made out of PVC (as well as all the couplers for joints) with a minimum 
diameter of 10 centimetres. The slope should be the standard 20 millimetres 
pitch per meter. One may think a greater slope would be more efficient, as 
it would drain the water quicker. However, it will drain away too rapidly 
and it will not carry along debris and other material with it, which will lead 
to clogging of the pipes. A drain box is a space with a filter where the water 
runs to before going in the drain pipes and into the main drain system. For 
skatepark construction, standard and commercial drain boxes are not pref-
erable as their grates are dangerous to skate on and are difficult to fit with 
the concrete. The box should stretch another 20 to 25 centimetres below the 
lower edge of the drain pipes. This extra space is the debris trap where dirt 
and leaves can accumulate instead of going into the drainpipes. This way, 
the drain box has to be cleaned only about once per year. Another very im-
portant step is to ensure that the top of the drain box follows precisely the 
bottom slope of the bowl or slab (Figure 18). It should in no case be levelled 
with the surrounding ground, because this will lead to one side of the box 
being higher than the finished concrete surface. (Concrete skateprk con-
struction) 
 
 
Figure 18 Drain box at the bottom of a pool. 
(http://media.fromthegrapevine.com/assets/images/2014/7/Venice%20Califor
nia%20Skate%20Park.jpg.824x0_q85.jpg)  
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 Expansion joints 
  Expansion joints are a series of purposefully created cracks that allow the 
concrete to expand without forming new cracks. In a typical driveway they 
can be placed at every 2.5 meters or so. This is really inconvenient for a 
skatepark surface. However, as expansion joints are large enough to disrupt 
the skateboard’s wheels by “embracing” them, and prevent skaters from 
having a smooth ride. When designing a park, these joints should be kept to 
a minimum and placed only at 90 degree angles between ledges and slabs, 
as this is one of the most frequent places for cracks to appear. Using high 
strength concrete class like C 28/35 will result, in the worst case, in random 
hairline cracking, also known as concrete crazing, which is not felt through 
the wheels of the skateboard and is thus definitely the preferred option. A 
structural engineer’s recommendation would be to include those joints at all 
costs, as this is the standard procedure for general concrete constructions 
like sidewalks (Figure 19) or parking lots. However, the design and form of 
a large concrete facility, which is specifically engineered for the sport of 
skateboarding, has to follow its function. As described above, random sur-
face hairline cracking does not disrupt the ride of users and is rarely more 
than 3 millimetres deep. Therefore, this approach is better for the construc-
tion of concrete skateparks than other familiar methods known by engi-
neers. If the engineer strongly insists that there should be some expansion 
joints, there is a solution. Expansion steel can be incorporated into the de-
sign of the skatepark. It is a type of galvanized steel sheet that is designed 
to serve as formwork, but at the same time it remains inside the concrete 
and creates a really thin expansion joint. It is primarily used for flat surfaces 
like slabs and different angular elements like banks and pyramids. (Con-
crete skatepark construction) 
 
 
Figure 19 Expansion joints in a sidewalk 
(http://www.customconcrete.biz/Portals/119041/images/) 
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3.5 Concrete construction 
 Formwork 
  After all the preparations on the site, the first step into building the skate-
park is fabricating and placing the formwork, in which concrete will be 
poured. (Figure 20) The strength of the formwork is crucial. If the walls 
cannot withstand the amount of pressure the concrete creates, there might 
be a breakage which is something that has to be avoided at all costs. The 
insides of the formwork are sprayed with diesel fuel to ease a clean removal 
of the forms from the dried concrete. After that, all faces have to be smooth-
ened out and all edges or junctions rounded. (Concrete skatepark construc-
tion) 
 
 
Figure 20 Formwork of a funbox (http://www.skateparkguide.com/images/articles/5.jpg) 
 Filling 
  The concrete should not be poured in a hot and dry weather, because if the 
moisture from the surface is evaporating too quickly, this will hinder the 
finishing of the concrete. However, if it cannot be prevented, temporary 
tent-like shelters can be built over the curing concrete, to block direct sun-
light from the surface. Also, the ground should be kept moist when the con-
crete is placed, or otherwise dry soil will absorb moisture from the concrete 
and will hamper the curing. Once the concrete starts filling the forms, they 
have to be overfilled slightly and the material pushed into the corners and 
spread with a shovel and a muck rake. This must be done quickly while at 
the same time avoiding overworking the concrete and trapping air bubbles 
inside. Overworking can lead to excess concrete rising to the surface, which 
in its turn can lead to scaling. Scaling is when concrete’s surface starts to 
flake and peel away. The concrete has to be worked around until the forms 
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are completely filled to the top so that screeding can begin. (Concrete skate-
park construction) 
 
Figure 21 Pouring of concrete at Pornainen skatepark, Finland 
(http://www.ebaka.fi/skeittiparkki/sp05.jpg ) 
 Screeding 
  Once the concrete is in the forms and is spread evenly, it is ready for 
screeding. This is the process of shaping and truing the surface of the con-
crete by using so-called screeds – purpose-made timber boards or alumin-
ium tools, and guiding them along the formwork which acts as screed rails 
(Figure 22). The screeds are used to apportion the extra concrete and remove 
low spots. Normally, they are flat, but when building a skatepark one needs 
a variety of shapes and sizes. Screeding should be done a meter to a meter 
and a half at a time and sections should be rescreeded as necessary. (Con-
crete skatepark construction) 
 
 
Figure 22 Workers screeding concrete on a bank. (https://s-media-cache-
ak0.pinimg.com/736x/f5/6e/a7/f56ea79252b81eb1f713652a04815d60.jpg)  
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 Floating 
  The next step is floating the concrete. Floating is the process of smoothen-
ing out the surface of the concrete and working some of the water to the top. 
Typically for big flat surfaces, a magnesium bull float is used. It has a large 
blade with a rectangular shape attached to a long metal rod. The bull float 
evens the high and fills the low spots while at the same time forces the ag-
gregate a little below the concrete surface. For curved surfaces, like quarter 
pipes for example, floating should be done with floats that have an equal 
radial transition (Figure 23) (Concrete skatepark construction) 
 
 
Figure 23   Worker using a bull float on a curve. 
(http://www.siuntio.fi/Liitetiedostot/Tarjouspyynnot/Skeittiparkki/betonipark
kiopas.pdf)  
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 Finishing 
3.5.5.1. Re-floating 
  After the concrete has been curing for some time, the first step to finishing 
it is to re-float the surface by hand (Figure 24). This is a very precise process 
because in practice the whole area has to be done manually section by sec-
tion. Magnesium floats are light and easily pass over the surface of the con-
crete. In order for workers to reach every part, without blundering the con-
crete beneath them, they need to use knee boards. These are rectangular 
boards made from plastic that distribute the weight of the worker over a 
bigger area thus minimizing the disturbance of the concrete underneath. 
(Concrete skatepark construction) 
 
 
Figure 24 Workers floating a curve by hand. (Windmill Skate Co.)  
3.5.5.2. Rounding  
  The next step is to round all the outside edges of the concrete. This pre-
vents damage from chipping when removing the formwork or from impact, 
after the concrete has cured. Rounding is done with an edging tool. (Figure 
25) (Concrete skatepark construction) 
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Figure 25 Worker using an edging tool. 
(https://www.icreatables.com/images/exteriorhomeimgs/concrete/concrete-
edger.jpg) 
3.5.5.3. Troweling 
  A high quality skatepark requires hard trowelling in order to really bring 
out a glossy polished concrete surface. It is the last step of the finishing 
process. Hand trowels are tools similar to the hand floats – flat in shape with 
a rectangular blade. Pool trowels are round in the corners and are specifi-
cally used for working curved transitions of swimming pools or, in case 
when building a skatepark, for quarter pipes, bowls, transitions, etc (Figure 
26). Sometime after the first trowelling, there has to be some additional 
trowelling done, which is referred to as “burning”, if the surface is to be 
really smoothened out and made durable. For big flat surfaces, engine-
driven power trowels can be used (Figure 27). Often referred to as “helicop-
ters” or “power floats”, these light construction machines can be rented 
from equipment stores to apply the final smooth finish to the concrete. The 
last step is to add liquid post-treatment curing agent, which closes the pores 
of the surface and prevents the penetration of moisture into the concrete. 
The end result is a glassy and hard surface that can be compared to the con-
crete of shopping centre parking lots, the only difference being that it is 
even smoother. (Concrete skatepark construction) 
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Figure 26 Hand trowels 
(http://www.siuntio.fi/Liitetiedostot/Tarjouspyynnot/Skeittiparkki/betonipark
kiopas.pdf)  
 
Figure 27 Worker using a power trowel. 
(http://www.bluestone1.co.nz/files/cache/cec866d03b71f5a94d8439c185419
df3.JPG)  
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 Stripping formwork 
  The formwork has to be removed by exercising great care in the disassem-
bly, keeping in mind that the concrete is still fresh and more or less fragile. 
Usually, all the wooden boards and beams can be thoroughly cleaned and 
used again in a future project. There must not be any organic material left 
on the concrete because its decomposing will inevitably damage the con-
crete by causing lumps and cracks. Excess welds from coping as well as 
sticking bolts can be removed by using an angle grinder with a steel grind-
ing wheel. Any concrete residue on metal parts can be removed with a die 
grinder or a wire brush. (Concrete skatepark construction) 
 Curing 
  The concrete will gain most of its strength during the first week of the 
curing. However, in order to achieve the best possible result and keep crack-
ing to a minimum, it is recommended that the concrete is kept moist, by 
daily saturating the whole area, and free of traffic for at least four full weeks 
(28 days). The anticipation of the public behind the completion of the skate-
park and trespassing has to be suppressed, as patience is crucial at this final 
stage of construction. (Concrete skatepark construction) 
4 PORNAINEN SKATEPARK PROJECT 
4.1 Introduction and timetable 
  Pornainen is a municipality in Finland with a population of 5000 inhabit-
ants, located around 50 kilometres north-east from the capital Helsinki. The 
town’s recreational committee invested 20 000 euros in 2013 and 2014 for 
the construction of a skatepark. It was ordered by the main contractor Ebaka 
Ltd. and is being built by Windmill Skate Company. It is a diversified com-
pany with decades of experience and has been involved in dozens of skate-
park projects (see Appendix 1). Windmill is part of the “Hämeenlinna 
Skateboard Association” (Hämeenlinna Rullalautaliitto Ry.) which in its 
turn is a part of “Finnish Skateboard Association” (Suomen Rullalautaliitto 
Ry.) 
  According to a user survey and consultations with experts at the beginning 
of 2014, it was concluded that the pre-fabricated elements will not be a long 
term investment and not the best decision. Even though the costs for build-
ing fixed concrete elements were estimated to be over 20 000 euros, it was 
found to be sensible, and construction was scheduled for the year 2015. The 
target for the year 2014 was plan making and purchasing of the land where 
the skatepark was to be constructed. Therefore, the 2014 investment in the 
share accumulated savings. This project plan aims to point out and clarify 
the different points that were considered in the construction process. The 
Pornainen skatepark’s project schedule is shown in the table below. The 
construction phase was planned to start in April 2015 the earliest, due to 
necessary time for law regulations and construction approval, and to con-
tinue for about two months.  
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Table 2 Pornainen’s skatepark project schedule 
Competitive 
bidding plan 
Purchase plan 
Approval for 
construction 
Construction 
Spring 2014 Autumn 2014 
January-March 
2015 
April - August 
2015 
 
4.2 Skatepark plan 2014 
  Before dispatching invitations to contractors for bidding (tendering), vari-
ous skatepark designers and builders were contacted by telephone for com-
ments and suggestions on the project. Through consultations and discus-
sions with young people the plan was roughly shaped.  It was concluded 
that the elements should be made out of concrete instead of plywood be-
cause it is a more meaningful and cost-efficient alternative. After that, calls 
for bidding were made and the layout and skatepark design with asphalt 
surface were sent to five different parties. Biddings were received from two 
of them. One of the main criteria was that the plan must take account of 
local enthusiasts’ and young people’s aspirations, as well as to use the input 
of the local youth organization. The Finnish Skateboard Association was 
selected to be the main designer. The association was founded in 2003. It 
aims to promote skateboarding recreational activities in Finland and to act 
as a skate club central organization. It is responsible for consultations during 
the skateprk construction. 
4.3 Participatory planning 
  Pornainen skatepark’s plan was created together with local young people 
and enthusiasts. The design project implemented Pornainen’s youth com-
mittee. It organized a skatepark planning “competition” in the spring of 
2014. Young people participating drew their layouts for the desired number 
of elements. The base drawings were given to the local youth club, young 
people from the local church, as well as to people from the local compre-
hensive school. With the corresponding input from everyone, the plans were 
returned and the final design included 10 obstacles. (Figure 28) 
  In the first meeting Skateboard Association representatives inspected and 
tested the existing asphalt area for its general condition, drainage slots and 
asphalt slope of the plane. Designers handed over to the same event the 
works from the skatepark planning competition and the best suggestions 
were used in the plan. In addition, the young people had the opportunity to 
express their desires through social media websites and youth centre coun-
sellors. A list of requests had been brought to the attention of the designers 
on two occasions. In addition, the designers were in telephone contact with 
two local skaters, who interacted with Pornainen young people and skate-
boarding enthusiasts. The representatives provided comments on the skate-
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park plan, so a few changes were made based on those comments. The lo-
cals were very pleased with the plan. The finished design was presented to 
the youth on the skatepark’s Facebook page, so that people could leave their 
last comments before the official adoption of the plan. 
 
 
Figure 28 Pornainen’s skatepark design arrangement  
4.4 Pre-cast concrete and asphalt surface 
  From the existing pre-fabricated elements on the site, only the pyramid 
obstacle was skatable. The biggest ramp had been severely damaged, so it 
was to be serviced thoroughly and the boards and plates changed, if it is was 
still desired to be used as a part of the skatepark. If not, it could possibly be 
moved away from the asphalt area. 
  The biggest problem with the existing prefabricated elements had been 
vandalism, so the main point of the design was not only to make the park 
practical and weather-proof, but also stronger and more resistant to vandal-
ism. Concrete elements are much harder to damage than plywood material. 
Based on the project budget, a user survey and feedback, and input from 
builders and designers, a decision was made to build the obstacles from 
concrete. There were different concrete alternatives researched as well, but 
the costs were estimated to be higher. 
  Planners estimated that the current skatepark area is suitable due to the 
very good condition of the asphalt surface. The major problem when casting 
concrete on top of asphalt is quick deterioration. Asphalt is not a good seal-
ing material due to its fairly rough surface. Because of this, pre-fabricated 
concrete elements cannot simply be placed and connected on top of the as-
phalt’s coarse-grained surface because it is a brittle material. Small amount 
of wear creates deep holes fast. When skateboarder’s wheels get stuck in 
them they crash, often with severe consequences.  
  The Finnish Skateboard Association suggested that the best solution when 
connecting reinforced concrete and asphalt is to cut the asphalt (Figure 29) 
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and then cast the concrete obstacle into the slot (Figure 30). The jointing 
consists of rebars inserted into the asphalt’s flat surface, which are con-
nected to the rebars of the concrete obstacles. This is the method applied in 
the construction of Pornainen skatpeark. Representatives from the Finnish 
Skateboard Organization provide constant site supervision to ensure that the 
construction work is carried out properly. 
 
 
Figure 29 Excavator cutting slots in the asphalt for concrete obstacles 
(http://www.ebaka.fi/)  
 
Figure 30 Rebars and connections in place, ready for concreting (http://www.ebaka.fi/) 
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4.5 Pornainen’s skatepark design 
In the following Figures 31- 34 the general arrangement drawings of Por-
nainen’s skatepark can be seen 
 
 
Figure 31 3D perspective #1 
 
 
 
 
 
Figure 32 3D perspective #2 
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Figure 33 3D perspective #3 
 
 
 
 
 
 
Figure 34 3D perspective #4 
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 Elements and positioning 
  Pornainen’s skatepark asphalt surface has an area of 600 square meters. 
The area dimensions are 27.5 by 25.2 by 31.5 by 12.4 meters. By definition 
it is somewhere between a small and a medium-sized area. The plan takes 
into account the asphalt slope level and the general condition of the surface 
for the drainage location. The design uses the existing asphalt area in such 
a way that the different skating lanes are taken into consideration. This way 
all the structures are possible to use and to approach without interference. 
The entire area is barrier-free and is designed so that the absence of even 
one of the elements affects the whole park and disrupts tricks continuity. 
Safety is also accounted for in the design. The skating lanes are planned in 
a specific way so as to minimize them crossing one another. It was possible 
that the mini-ramp could be excluded from the design or possibly bought 
later, that is why it was deliberately positioned in the corner of the area. 
(Figure 35) 
 
 
Figure 35 Pornainen’s skatepark plan view (http://www.pornainen.fi/) 
 
 Bank 
 
• A bank is good in its simplicity and is a classic basic obstacle for learning 
a variety of tricks. 
• The designed bank is 8 meters wide and 0.7 meters high with a mellow 
slope (the height does not require a top deck platform). 
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 Rail 
 
• Seamless single steel tube. The metal thickness should be 3mm or more 
so that the tube will be durable and able to withstand grinding and sliding. 
• An obstacle for learning basic grind and slide tricks that is both easy and 
cheap to build. 
• The supports must be firmly embedded into the asphalt to the supporting 
structure. 
 
 
 Ledge / Curb (2x) 
 
• The coping is made of steel (granite flat stone is also an option). 
• The metal thickness should be 3mm or more so that the tube will be dura-
ble and able to withstand grinding and sliding. 
• Steel pipe ends must be welded up and sharp edges rounded. 
• The granite stone does not necessarily need steel around the ledges. 
 
 
 Hummocks 
 
• Both obstacles are 0.4 meters high. 
• A mound-type of obstacle that gives an extra dimension to the skatepark, 
enables speed pumping, changing direction, and a variety of tricks. 
 
 
 Manual pad 
 
• This element can be cast in-situ or pre-fabricated. 
• The edges have metal coping installed. 
 
 
 Peakless pyramid corner 
 
• Height of 0.6 meters and a side width of 5 meters. 
 
 
 Quarter pipe + graffiti wall 
 
• Acts as a skating obstacle and an art piece. 
• All fences are removed. There is piled embankment on the back side of 
the quarter pipe. 
• The quarter pipe is facing the skatepark and serves as a graffiti wall, an 
idea proposed by the youth council. 
• The graffiti is part of the skatepark, so the urban art drawings do not dis-
turb pedestrians and drivers passing by. 
• Height is 1.2 meters. The upper deck of the rear is a solid top flat. The 
coping on the upper edge of the quarter pipe is a steel pipe, which runs all 
the way and gives the required sliding and grinding properties. 
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 Mini Ramp 
 
• Weather-resistant surface plates 
• Made out of coated plywood. 
• Can be obtained later, if necessary. 
Safety distance between all the obstacles must be at least 2 meters. 
 Costs 
The following Table 3 summarizes the costs of Pornainen’s skatepark. 
Table 3 Pornainen’s skatepark costs 
Skatepark Plan 
Finnish Skateboard Association; 3 000 
€ 
Construction supervision 
Finnish Skateboard Association  
(skatepark plan included in price) 
Materials 
 
• Granite stone blocks 
30x300mm 
• Steel tube 60mm 
• Steel 100 x 40mm 
• Leca concrete blocks 200 
(Wall) 
• Plywood 15mm 
• Brush Steel 6mm 
• Mesh 6mm 
8 000 € (VAT 0.00%) 
Mini-ramp  Rhino Ramps; 8 000 € (VAT 0.00%) 
             Construction 
 
• Gravel 
• 6mm steel mesh and 6mm rebar 
• Sections are bound together 
   with steel ties 
• Asphalt edge is cut off so that 
   the concrete overlaps the 
   asphalt surface at least a 
   100mm before the curved 
   part of the formwork. 
• Concrete casting of the ele-
ments 
approx. 35 000 € (VAT 0.00%) (bidding 
based on January 2015) 
YEAR 2014 SHARE 
3 000 € incl. plans/ 13 000 € incl. plans +  
mini-ramp 
YEAR 2015 SHARE 
approx. 43 000 € (construction incl. ma-
terials, labor, cleaning) 
TOTAL 
46 000 € without mini-ramp / with mini 
ramp 54 000 € 
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 Construction 2015 
  It was initially planned that the skatepark will be finished by the autumn 
of 2015. Due to the fact that Windmill Skate Company is occupied with 
other projects parallel to this one, the construction of Pornainen’s skatepark 
will be completed in the spring of 2016. 
 
 
5 CONCLUSION 
  Proper skatepark design and construction requires profound knowledge 
and understanding of skateboarding and skateparks in general. Information 
related to this particular topic was found to be scattered across various un-
linked resources, was unstructured, and at times was not thorough and com-
prehensive. Therefore, this demands writing in an organized way and easily 
accessible information that is suitable for a wide range of readers. 
 
  The main result of this thesis was the creation of a detailed skatepark con-
struction guide that familiarizes oneself with the basics of design, planning 
and building of such an athletic reinforced concrete facility. It can serve as 
a reference for getting better acquainted with this particular branch of con-
struction and its different aspects and details.  
 
  This research provides detailed information on a broad range of related 
subtopics such as skatepark topology, financial costs, concrete advantages 
and disadvantages, consecutive construction procedures, weather influ-
ences, and others. Figures and tables are introduced along the way, and ref-
erenced in the body of the thesis, for a better visual presentation and under-
standing.  
 
  This thesis also presented a skatepark project developed and built in Por-
nainen, Finland, by Windmill Skate Company. Appendix 1 shows illustra-
tions of several other skatepark projects of the company. 
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Appendix 1 
WINDMILL SKATE COMPANY PROJECTS 
 
The following appendix presents drawings and photos of several out of many other skate-
park projects in Finland built by Windmill Skate Company. 
 
 HÄMEENKOSKI SKATEPARK 
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 PORKKA SKATEPARK 
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 SIUNTIO SKATEPARK 
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Appendix 2 
SKATEPARK DOCUMENTS AND DRAWINGS 
 
The following appendix represents an example set of information and documents that are 
created for a skatepark project. It includes excerpts of structural and construction notes, 
as well as different types of architectural and engineering drawings from a skatepark pro-
ject located in Kearns, Utah, USA. 
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Figure 36 Typical section views 
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Figure 37 Typical section views 
 
Figure 38 Steel profiles table 
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Figure 39 Rebars measurement table 
 
 
Figure 40 Site plan 
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Figure 41 Features plan 
Figure 42 3D perspective 
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Figure 43 Sections plan 
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 LIST OF SECTIONS 
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 DETAIL SECTION DRAWINGS 
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